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Run	  15	  plan	  based	  on	  22	  weeks	  cryo	  opera5on	  
with	  10	  day	  extension	  of	  the	  100	  GeV	  pp	  run	  

	  	  

•  20	  Jan,	  Begin	  cool-‐down	  to	  4.5K	  	  
•  21	  Jan	  (morning),	  Blue	  cold	  
•  22	  Jan	  (evening),	  Yellow	  cold	  
•  23	  Jan	  (aKer	  midnight),	  Beam	  in	  Blue	  
•  7	  Feb,	  First	  overnight	  stores	  for	  experiments	  
•  10	  Feb	  (3	  days	  early)	  store	  18662,	  Begin	  9	  week	  √s=200	  GeV	  pp	  physics	  run	  
	  
•  14-‐17	  	  Mar,	  Power	  Dip	  downXme	  

	  
•  27	  April	  (Mon,	  0700),	  End	  10.9	  week	  √s=200	  GeV	  pp	  physics	  run	  

	  
•  8	  4	  May	  (Fri	  Mon),	  [4	  days	  early,	  store	  19020]	  	  
	  	  	  	  	  	  Begin	  5	  week	  √s=200	  GeV/n	  pAu	  physics	  run	  
	  
today,	  12	  May…	  
	  
•  12	  8	  June	  (Fri	  Mon),	  End	  5	  week	  √s=200	  GeV/n	  pAu	  physics	  run	  

	  
•  15	  11	  June	  (Mon	  Thu),	  Begin	  2	  week	  √s=200	  GeV/n	  pAl	  physics	  run	  
•  19	  June	  (Fri),	  End	  8	  day	  (???)	  √s=200	  GeV/n	  pAl	  physics	  run	  

	  
•  19	  June	  (Fri),	  begin	  cryo	  warm-‐up	  
•  23	  June,	  cryo	  warm-‐up	  complete,	  22.0	  cryo	  weeks	  of	  operaXon	  

See	  h^p://www.rhichome.bnl.gov/AP/Spin2015/	  for	  the	  Run	  Coordinator’s	  detailed	  plan	  2	  
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PP	  ACHIEVEMENT	



p+p	  Overview	  
•  RHIC	  run	  went	  somewhat	  smoothly	  with	  a	  gap	  
in	  the	  middle	  (power	  fault).	  

•  But	  polarizaXon	  got	  steadily	  worse	  
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MPC-‐Ex	  Integrated	  Luminosity	  Goal	  	

goal	

Luminosity	  wise,	  we	  achieved	  the	  goal	  	  
while	  the	  achievement	  is	  77%	  for	  FOM	

beam use proposal Run-15 request for p+p @ 200 GeV with transverse polarization

from SIDIS data and the twist-3 quark-gluon correlation function extracted from RHIC478

asymmetries. Measurement of a prompt photon asymmetry at RHIC will provide valuable479

insight into the different QCD methodologies applied to calculate these asymmetries.480
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Expected Asymmetries of Prompt Photons

Figure 3.1: Projected sensitivity for the prompt photon single spin asymmetry with the
MPC-EX assuming an integrated luminosity of 50 pb�1 and 60% beam polarization. The
sensitivities are shown compared to calculations in the collinear factorized approach using a
direct extraction of the quark-gluon correlation function from polarized p+p data (upper
solid red curve), compared to the correlation function derived from SIDIS extractions (lower
dotted and dashed curves).

There are a number other measurements in transversely polarized p+p collisions that can481

also be made with a 50 pb�1 data set, concurrent with the prompt photon measurement:482

• Identified p0 and h single spin asymmetries out to large transverse momentum483

(5–6 GeV/c)484

• Measurement of the Interference Fragmentation Function (IFF) using hadron correla-485

tions (see Figure 3.2)486

• Measurement of the contribution of the Collins fragmentation function to transverse487

single spin asymmetries through hadron correlations (both central + MPC as well as488

reconstruction of a jet axis in the MPC-EX)489

• Measurement of heavy flavor AN using single muons with improved background490

rejection with the FVTX detector (see Figure 3.3)491
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FVTX	  High	  MulXplicity	  Trigger	

goal	 Some	  loss	  due	  to	  the	  
degraded	  performance	  of	  
the	  trigger	  than	  assumed,	  
but	  successful	  in	  gerenal.	



RHIC	  STATUS	

Challenges:	  
	  New	  Ramp	  Design	  
	  Beam	  Aperture	  limit	



Unique	  Ramp	  design	  for	  pAu	  

time 

Lorentz 
factor γ	


107.4 

25.4 

10.5 

injection Au 

injection ph 

store Au (close to γtr) 

acceleration Au (cross transition) 

acceleration ph, Au 

collision ph+Au 
maintains same frev for both beams 



Beam	  Angle	  at	  IR	

3.6mrad	



Collision	  rate	  



PolarizaXon	  



Luminosity	  

0.0

0.1

0.2

0.3

0 1 2 3

In
te

gr
at

ed
 L

um
in

os
ity

 [p
b^

-1
]

Weeks in Physics

Run15 (p^Au) Delivered Luminosity (�s=200 GeV)

Run15 Min projection

Run15 Max  projection

STAR(0.035ba) STAR Run15 (corrected) ev-physics

PHENIX(0.035 ba) STAR Run15 (corrected) ev-physics

thru fill 19053 Tuesday 12 May



PHENIX	



MPC-‐EX	



MPC-‐EX	  Status	  [Good	  News]	  
•  Made	  the	  switch	  to	  p+Au	  running:	  

– Updated	  ramp	  ranges	  (gain)	  for	  deep	  layers	  
– Added	  spy	  channels	  (no	  zero	  suppression)	  to	  readout	  
to	  track	  pedestals	  

–  Some	  concerns	  about	  beam	  losses	  and	  increased	  
leakage	  currents	  (rad	  damage)	  

•  Detector	  Status:	  
– About	  88%	  live	  channels	  in	  North,	  80%	  in	  the	  south	  

•  South	  has	  bad	  layer	  ST0	  
•  Main	  loss	  is	  SVX’s	  in	  posiXon	  1,3	  in	  chain	  (masked	  off)	  
•  Another	  1-‐2%	  for	  hot/uncalibrated	  channels	  

17	  05/14/2015	   Douglas	  Fields	  



MPC	  +	  MPC-‐Ex	  Event	  Display	

MPC	  

MPC-‐EX	  
Coarse	  PosiXon	  ResoluXon	

Fine	  PosiXon	  ResoluXon	



MPC+MPC-‐Ex	  Event	  Display	  	

Two	  electromagneXc	  shower	  development	  can	  be	  seen.	



MPC-‐EX	  Status	  [Bad	  News]	  
•  Monday	  at	  around	  
1am	  everything	  is	  fine	  
in	  the	  MPC.	  

•  By	  Monday	  at	  3pm,	  
there	  are	  significant	  
losses	  in	  the	  MPC,	  
especially	  in	  the	  South.	  

20	  05/14/2015	   Douglas	  Fields	  



Consequences	  

•  North	  is	  sXll	  mostly	  OK,	  so	  direct	  photon	  
physics	  for	  Au	  low-‐x	  is	  sXll	  feasible,	  but	  with	  
some	  loss	  in	  acceptance.	  

•  Polarized	  physics	  is	  sXll	  OK	  with	  the	  same	  loss	  
in	  acceptance	  (since	  north	  is	  p-‐going	  
direcXon).	  

•  South	  is	  mostly	  lost,	  so	  high-‐x	  physics	  in	  Au	  is	  
lost.	  

05/14/2015	   Douglas	  Fields	   21	  



LOCAL	  POLARIMETRY	
Minjung	  Kim	



Local	  Polarimetry	

•  One	  physics	  fill	  (19032)	  
•  PolarizaXon	  =	  0.6384	  ±	  0.0557	  
•  ZDCN	  trigger	  samples	  (1M	  triggers)	  
•  Large	  and	  negaXve	  asymmetry	  is	  observed	  

pAu200GeV	  

pp200GeV	  

εN
pAu ~ −2εN

pp



Caveat	  of	  Neutron	  Beam	  PosiXon	

p	
n	 ZDC	

Au	

Beams	  are	  angled	  by	  3.6mrad	  	  
-‐>	  ~	  6.5cm	  off	  centered	  at	  ZDC	

6.5cm	

nominal	current	

nominal	

current	



Role	  of	  Beam	  Center	  in	  Asymmetry	  
•  e_N	  is	  calculated	  

assuming	  beam	  center	  as	  
(0,	  0)	  

•  We	  know	  this	  is	  wild	  
assumpXon.	  Beam	  is	  
surely	  off	  centered.	  

•  To	  measure	  AN	  in	  absolute	  scale,	  the	  beam	  
center	  must	  be	  known.	  

•  How	  do	  we	  know	  the	  
beam	  center?	  	  

Real	  Beam	  center?	  

Assumed	  Beam	  center	  

✖	✖	

l  CalculaXon	  by	  beam	  angle	  +	  ZDC	  posiXon	  
survey	  ¢	  

l  Peak	  of	  X	  profile	  (requires	  detecXon	  
efficiency	  of	  SMD	  w.r.t.	  ZDC	  trigger)	  ×	  

l  Beam	  center	  dependent	  Asymmetry	  ¢¢	  

	

x	  dependent	  efficiency	

Real	  profile	

Measured	  profile	



Beam	  Center	  DeterminaXon	  via	  
Asymmetries	  

•  X	  distribuXon	  is	  shiKed	  toward	  to	  leK	  
•  Blue:	  spin	  up	  
•  Red:	  spin	  down	  
•  Beam	  center	  can	  be	  around	  -‐2	  cm	  from	  this	  plot	  

LeK	  (spin	  up	  
more)	   Right	  (spin	  down	  more)	  



Beam	  PosiXon	  Scan	  	  
using	  Luminosity	  formula	  

X-‐axis:	  x	  posiXon	  
Y-‐axis:	  e_Lumi	  
	  
The	  beam	  posiXon	  can	  be	  
predicted	  to	  be	  -‐2.0	  cm	  with	  clear	  
definiXon	  of	  the	  error.	  
	  

A_N>0	  means	  
e_Lumi	  =	  
•  >0	  at	  the	  leK	  
•  0	  at	  the	  beam	  center	  
•  <0	  at	  the	  right	  



Is	  this	  asymmetry	  publishable?	  

•  Calculated	  beam	  center	  w/	  the	  beam	  angle	  +	  ZDC	  posiXon	  
survey	  

•  Dedicated	  Local	  Pol	  run	  with	  different	  beam	  angle	  as	  close	  as	  
possible	  to	  ZDC	  center	  for	  1	  hour.	  
–  Reduce	  systemaXc	  errors	  from	  mulXple	  stores.	  (gain)	  
–  Change	  only	  proton	  angle	  causes	  significant	  luminosity	  loss	  
(pay)	  

	  
Trigger	  rate	  
(ZDCN)	  

10kH	   1	  kH	  (O(10)	  5mes	  luminosity	  
drop	  example)	  

Total	  trig	   36M	   3.6	  M	  

Total	  trig	   28M	  (BBCLL1&&	  ZDCN||S,	  pp)	   1M	  trigger	  (ZDCN,	  pA)	  

e_N	   -‐0.03	  +-‐	  0.001	  (3%	  
precision)	  

0.07	  +-‐	  0.006	  (8%	  
precision)	  

Consistency	  checks	  of	  beam	  center	  -‐2.0	  cm	  is	  criXcal	  path	  to	  
measure	  the	  absolute	  amplitude	  of	  AN.	  

ZDCN	  (+ZDCN&&BBC	  ?)	  
ZDCN	  raw	  rate	  =	  O(10k)	  Hz	  

Max:	  10	  kH	  
	

Expected	  precision	



FVTX	  HIGH	  MULTIPLICITY	  TRIGGER	  	



FVTX	  Trig	  Threshold	  Dependence	
(South	  Au-‐going)	

≥12	

≥14	

≥16	

≥18	

30	

≥12	

≥14	

≥16	

≥18	

MB	

#track	  Threshold	 12	 14	 16	 18	

Rates	  [kHz]	 60	 32	 18	 8.6	

Purity	  >=25	 0.31	 0.46	 0.65	 0.79	

The	  trigger	  performance	  of	  Au-‐going	  direcXon	  is	  much	  be^er	  than	  pp	  case.	  	  
We	  are	  running	  at	  threshold	  ≥18	  which	  provides	  about	  80%	  purity.	  	  	
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FVTX	  Trig	  Threshold	  Dependence	
(North	  p-‐going)	

Threshold	 12	 14	 16	 18	

Rates	  [kHz]	 27	 9.2	 4.5	 2.7	

Purity	  >=20	 0.124	 0.22	 0.225	 0.215	

Purity	  >=25	 0.025	 0.06	 0.112	 0.147	

Similar	  purity	  achieved	  in	  pp	  run.	  Not	  as	  good	  performance	  as	  Au-‐going	  performance.	  	



High	  MulXplicity	  Trigger	
Trigger	  	 Allocated	  Rates	 Total	  Expected	  Trigger	  	
BBC	  Centrarity	  	 500	  ~	  2	  kHz	 500~2000	  Mevents	
FVTX	  South	  HighMult	 100~200	  Hz	 100~200	  Mevents	
FVTX	  North	  HighMult	 100~200	  Hz	  	 100~200	  Mevents	

32	

•  The	  main	  triggers	  will	  be	  Au-‐going	  side	  trigger.	  
•  South	  FVTX	  High	  mulXplicity	  trigger	  will	  have	  100Mevents	  
whose	  purity	  is	  about	  80%.	  Thus	  we	  will	  have	  80M	  real	  high	  
mulXplicity	  events	  on	  data.	  

•  Signal	  is	  expected	  to	  be	  smaller	  than	  dAu.	  80M	  x	  2~3	  will	  be	  a	  
good	  goal	  to	  be	  set.	  	  



BACKUP	



Started	  Data	  Taking	  from	  May	  7th	  	

34	So	  far	  coincidence	  with	  BBCLL1	  narrow	  	  	



Running	  CondiXon	  	

Entries  389429

Number of Tracks
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510 Entries  389429
trig mode = multitrack

cfg.adc.thre = 1
cfg.sector.nhit.thre = 1

cfg.sector.nstation.thre = 3
cfg.fem.logic = OR
cfg.cage.thre = 9

cfg.arm.logic = AND
cfg.combination = single

Number of Tracks per Event (South)

Entries  389429

Number of Hits
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Entries  389429

Number of Hits per Event (South)

Entries  389429
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510 Entries  389429Entries  2409Entries  2409Entries  2247Entries  2247
total
BBCnarrow
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predicted

Rejection Power=173
Purity(20)= 0.926

Number of Tracks per Event (South)

Entries  389429
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Number of Hits per Event (South)

Number of Tracks
0 5 10 15 20 25 30 35 40 45 500
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1

Entries  0Entries  0 / ndf 2χ   2063 / 47
plateau   0.005858± 0.3148 
turn on   0.04683± 23.52 
sigma     0.1262± 0.05424 

 / ndf 2χ   2063 / 47
plateau   0.005858± 0.3148 
turn on   0.04683± 23.52 
sigma     0.1262± 0.05424 

 / ndf 2χ   2162 / 47
plateau   0.006025± 0.3472 
turn on   0.0439± 23.52 
sigma     0.09339± 0.04727 

 / ndf 2χ   2162 / 47
plateau   0.006025± 0.3472 
turn on   0.0439± 23.52 
sigma     0.09339± 0.04727 

Trigger Efficiency (South)

Number of Hits
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Entries  0Entries  0 / ndf 2χ  91.83 / 97

plateau   0.009466± 0.2348 
turn on   5.516± 519.2 
sigma     2.423± 90.22 

 / ndf 2χ  91.83 / 97
plateau   0.009466± 0.2348 
turn on   5.516± 519.2 
sigma     2.423± 90.22 

Trigger Efficiency (South)
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•  Trigger	  threshold>=18/arm	  
•  Good	  	  
	  	  	  	  GL1	  matching	  efficiency	  >	  95%	
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Pre-‐fire	  

•  There	  was	  a	  abort	  kicker	  pre-‐fire	  at	  8:28am	  
Monday	  morning	  

05/14/2015	   Douglas	  Fields	   36	  



π0‘s	  in	  Simula5on	  
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Uncorrelated	  pairs	  (not	  from	  same	  π0)	  
6.8cm	  <	  d	  <	  10cm	  
asymm	  <0.65	  
MPC/MPC-‐EX	  matching	  cuts	  
(E1+E2)>6.0	  GeV	  

Pythia	  minbias	  	  
with	  bad	  SVX4	  map	  

They’re	  in	  there!!	   Pair	  Energy	  (GeV)	  
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Mass	  (GeV)	  Mass	  (GeV)	  

Asymmetry	  



π0‘s	  in	  Data	  (p+p)	  	  
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6.8cm	  <	  d	  <	  10cm	  
asymm	  <0.65	  
MPC/MPC-‐EX	  matching	  cuts	  
(E1+E2)>6.0	  GeV	  

SimulaXons	   Data	  

Mass	  (GeV)	   Mass	  (GeV)	  

Data	  

Data	  

Asymmetry	   Pair	  Energy	  (GeV)	  
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Both	  MPC	  and	  
MPC-‐EX	  are	  
UNCALIBRATED	  


